The effect of glutamate on hypoxic newborn rabbit heart.
Effects of glutamate on myocardial mechanical function and energy metabolism during 120 min of hypoxia and subsequent reoxygenation were studied in the isolated arterially perfused newborn and adult rabbit hearts. The muscle was perfused with a Krebs-Henseleit (KH) solution or KH solution which contained 1 mM glutamate. Glutamate attenuated the effects of hypoxia on mechanical function and tissue ATP concentration, and enhanced the recovery of mechanical function and tissue ATP during reoxygenation. During hypoxia, glutamate increased tissue succinate and GTP with no change in total lactate and pyruvate production. Trace studies using 14C-glutamate and the tissue homogenate showed that hypoxia increased tissue succinate and inhibited TCA cycle. Additional glutamate produced more CO2 and TCA intermediates in both oxygenated and hypoxic mediums. These data indicate that glutamate increased the rate of ATP production in the hypoxic and reoxygenated heart. This study shows that the improvement of mechanical function and ATP formation in the hypoxic myocardium by glutamate was due to an increase in both oxidative phosphorylation and substrate level phosphorylation. The effect of glutamate on the ATP and GTP production in the newborn heart was not different from the adult.